Distinct Roles For ROCK1 and ROCK2 in the Regulation of Oxldl-Mediated Endothelial Dysfunction.
This study used Rho-associated protein kinase (ROCK) isoform-selective suppression or a ROCK inhibitor to analyze the roles of ROCK1 and ROCK2 in regulating endothelial dysfunction triggered by oxidized low-density lipoprotein (oxLDL). ROCK1 or ROCK2 expression in human umbilical vein endothelial cells (HUVECs) was suppressed by small interfering RNA (siRNA). HUVECs were pretreated with 30 μM Y27632 (pan ROCK inhibitor) for 30 min before exposure to 200 μg/mL oxLDL for an additional 24 h. Cell viability was determined by the MTT assay, and cell apoptosis was evaluated by the TUNEL assay. Protein expression and phosphorylation were assessed by Western blot analysis. The morphology of total and phosphorylated vimentin (p-vimentin) and the co-localization of vimentin with vascular cell adhesion molecule 1 (VCAM-1) and intercellular adhesion molecule 1 (ICAM-1) were detected by the immunofluorescence assay. The adhesion of promonocytic U937 cells to HUVECs was observed by light microscopy. ROCK2 suppression or Y27632 treatment, rather than ROCK1 deletion, effectively reduced endothelial cell apoptosis and preserved cell survival. ROCK2 suppression exhibited improved vimentin and p-vimentin cytoskeleton stability and decreased vimentin cleavage by attenuating caspase-3 activity. In addition, increased p-vimentin expression induced by oxLDL was significantly inhibited by ROCK2 deletion or Y27632 treatment. In contrast, ROCK1 suppression showed no obvious effects on the vimentin cytoskeleton, but significantly regulated the expression of adhesion molecules. Endothelial ICAM-1 or VCAM-1 expression induced by oxLDL was obviously inhibited by ROCK1 suppression or Y27632 treatment. Moreover, the expression of ICAM-1 induced by oxLDL could also be reduced by ROCK2 suppression. Furthermore, ROCK2 deficiency or Y27632 treatment inhibited the redistribution of adhesion molecules and their co-localization with vimentin caused by oxLDL. These effects resulted in the significant inhibition of monocyte-endothelial adhesion induced by oxLDL. The results of this study support the novel concept that ROCK1 is involved in oxLDL-induced cell adhesion by regulating adhesion molecule expression, whereas ROCK2 is required for both endothelial apoptosis and adhesion by regulating both the vimentin cytoskeleton and adhesion molecules. Consequently, ROCK1 and ROCK2 have distinct roles in the regulation of oxLDL-mediated endothelial dysfunction.